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High Strength Concrete Using Decomposed-Stone Dust

Chookiat Choosakul

Abstract

Study on the use of decomposed-rock dust substitution for Portland cement type 1 in high
strength concrete on the compressive strength was tested. The ratio of water to binder (W/B) was
0.36 with the compression design at 500 kg/cmz. Decomposed-rock dust was replaced at 10%,
15%, and 20% by the weight of the binder and the admixtures Type A&F was added. The
compressive strength was tested at 1, 7 and 28 days. The result revealed that the workability was
increased with increasing the proportion of decomposed-rock dust. The highest compressive
strength was found at 10% replacement rate. Increasing the substitution rate of decomposed-rock
dust was decreased the concrete density. The result indicated that low concrete weight of high

strength concrete in high substitution rate of decomposed-rock dust

Keywords: High Strength Concrete, Decomposed-Rock Dust, Compressive Strength,

Natural Pozzolan
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High Strength Concrete Using Decomposed-Stone Dust
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ABSTRACT: Study on the use of decomposed-rock dust substitution for Portland cement type 1 in high strength concrete on the
compressive strength was tested. The ratio of water to binder (W/B) was 0.36 with the compression design at 500 kg/cm®.
Decomposed-rock dust was replaced at 10%, 15%, and 20% by the weight of the binder and the admixtures Type A&F was added.
The compressive strength was tested at 1, 7 and 28 days. The result revealed that the workability was increased with increasing the
proportion of decomposed-rock dust. The highest compressive strength was found at 10% replacement rate. Increasing the
substitution rate of decomposed-rock dust was decreased the concrete density. The result indicated that low concrete weight of high
strength concrete in high substitution rate of decomposed-rock dust.

KEYWORDS: High Strength Concrete, Decomposed-Rock Dust, Compressive Strength, Natural Pozzolan
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SiOy 76.61 75.88
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Fe, 04 0.35 0.81
MgO 0.01 <0.01

Ca0 0.15 0.20
Na,O 5.20 3.67

K,0 1.59 474

TiO, 0.05 (01 1kc)
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LOI 3.92 3.67
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ﬂ’li’Nﬁ 3 @UNENTDIABUNSA
Mix Proportion (kg/m3)
Mix Cement DSD Sand Stone Water Sp
OPC 509 0 1093 620 183 4
DSD10 458 51 1093 620 183 4
DSD15 432 77 1093 620 183 4
DSD20 407 102 1093 620 183 4

3. fuaounIIMARDe

mMsfnyanatAnIInenInlazaflIznaunI
wilvearuiiug Tasvihmsvaaoudal

1) vedeumasrUsznaunisalivesuiuy Tngld
\P3aq X-Ray Fluorescence Spectrometer (XRF)
YFausinnilaeds
“Fundamental Parameter Calculations” @et3um
smianilddnnumliegluslsenlad vessg
thue

2) @nwzuituavdnyuveteuniaduiiuy lng
mem1wumaﬁwé’agqﬁamﬂ%iaaﬁa Scanning Electron
Microscope (SEM: JEOLSU JSM-5010LN)

3) MAFBUMANAINENTLNY AINMTFIU ASTM
C188 [4]

@) vndsumdaiuusadavesiiegenaunin um
WusAUgNA1a 15 B3l g9 30 3. A1HINATIIUL ASTM
€39 (5] fieng 1, 7 waw 28 Fu

Theoretical Formulas

4. WAMIMARBINALANTAINA
1. AU IMENIWIAZEIAYsENBUN AT
i

< o - & ¢ A . & el
a7l 1 dnuardvasjudiiudiUafauaus, funteud
avdanunway iunfiuIuduiunu

QuﬁuwﬁﬁwmumasLﬁﬂmﬁﬁwﬁﬂﬁwuummmﬂ
wasgrusues 325 Bifiudasay 5 faanudidung
2.85 duiiuy axdidnunsidu dvn fezuandnaand
voajudisilednuaudifidnuandudimeou

sUdndnunzvessynAvesiuiiuy efiarsan
nanatgveelaeinded Scanning Electron
Microscope  wamalunmi 2 wudteynin dudiuwil
sUTsdnwvd g dumdeus favgusy vl
adniane lufigniu vuineyaiAsENdng 2-35
Tulesiuns dafldnymzadsfveyninvasyudiuud
Vedauaudussiavil 1 fsuirefiliniueu Jumden
s STz Ay

< 9 WA
DTN 2 ANYvauNATBIHUTY

P~ ¢ = o
A5 4 8IAUTZNBUNNLANVD I UK

Chemical  Portland Decomposed  ASTM
Composition Cement  -rock dust ~ C618-99
(%) Class N
SO, 20.62 36.07
ALO; 5.22 19.86 70
Fe,0, 3.10 13.67
SO; 2.70 329
MgO 091 247
Na,O 0.07 1.31 15
KO 0.50 2.12 -
Cao 64.99 16.78 -
P,05 - 0.21 -

LOI 1.13 5.80 10
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Compressive strength Slump
mix (kg/mz) (cm)
(Normalized) (%)
1-d 7-d 28-d
OPC 444 470 502 5
(100) (100) (100)
DSD10 421 460 504 13
(94.8) (97.9)  (100.4)
DSD15 390 428 478 16
(87.8) (91.1) (95.2)
DSD20 365 397 459 19

(82.2) (84.5) (91.4)
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Density (kg/ma)
mix (Normalized) (%)

1-d 7-d 28-d

OPC 2455 2460 2469
(100) (100) (100)

DSD10 2422 2433 2465
(98.7) (98.9) (100.2)

DSD15 2412 2415 2443
(98.2) (98.2) (99.3)

DSD20 2411 2417 2439
(98.2) (98.3) (99.2)
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